Necrotizing enterocolitis (NEC) is the most common surgical emergency in the newborn. Up to half of babies with NEC develop advanced disease requiring surgical intervention. Options include peritoneal drainage under local anaesthetic, enterostomy only, resection and enterostomies, and resection with primary anastomosis. Resection with enterostomies is favoured by many paediatric surgeons but management of neonatal enterostomies can be difficult.
INTRODUCTION
Necrotizing enterocolitis (NEC) affects up to 5% of low birth weight babies 1 and is the most common surgical emergency in the newborn/. The syndrome was described by Berdon in 1964 although pathological and clinical descriptions had appeared from the mid 1820s under a variety of terms". NEC usually presents with lethargy, abdominal distention and blood and mucus in the stools. A spectrum of disease from mild malaise to peritonitis with cardiovascular instability is recognized", The presence on plain abdominal radiograph of distended bowel loops with thickened walls and pneumatosis intestinalis is diagnostic.
Conservative management of NEC includes nasogastric decompression of the gastrointestinal tract, intravenous broad spectrum antibiotics and total parenteral nutrition. Up to 50% of babies with NEC develop advanced disease which requires surgical interventions. Laparotomy carries a mortality of 20_50%2,5,6 and long-term morbidity occurs in up to half the survivors". Surgical options currently available include peritoneal drainage under local anaesthesia, enterostomy only, resection with enterostomies and resection with primary anastomosis". The bowel distention, necrosis and perforation that frequently accompany NEC Department of Paediatric Surgery, The Great Onnond Street Hospital for Children, London, WC1N 3JH, England Correspondence to: Mr E Kiely constitute traditional contraindications to resection and primary anastomosis. Thus, resection and stoma formation remains the most frequently employed technique in the management of these infants. While this may currently represent standard practice, the difficulties of managing neonatal enterostomies can be considerable", The use of primary anastomosis following resection under these circumstances is contentious. In our department we have adopted a policy of resecting gangrenous bowel and fashioning an anastomosis whenever the baby's condition permits.
We reviewed the presentation, treatment and outcome of patients with NEC admitted to the neonatal intensive care unit in a recent 2-year period and present the findings in this report.
PATIENTS AND METHODS

Patients
Two hundred and fifty babies a year are admitted to the neonatal intensive care unit at Great Ormond Street Hospital for Children, London. We examined the admission and discharge details of patients with NEC in the 24 month period ending July 1994. Unit records, the patient admission service database and the hospital histopathology database were compared to ensure accuracy. Thirty-six patients with NEC requiring surgery were identified; three patients had Table2 Associated conditions in babies undergoing surgery for necrotizing enterocolitis undergone emergency primary surgery elsewhere and had been referred for further management including stoma closure, and four patients underwent resections of delayed strictures. Twenty-nine babies had NEC with pneumoperitoneum, cardiovascular instability or deterioration despite active non-operative treatment (Bell stage III)4. Three infants were admitted in extremis, two of whom died despite vigorous resuscitation. The third infant responded to resuscitation, but at laparotomy was found to have NEe totalis and further treatment was withheld. The 26 patients who underwent a primary therapeutic surgical procedure are the subjects of this study. Eighteen patients underwent resection with primary anastomosis and eight had enterostomy with or without bowel resection. Patient profiles are given in Table 1 and associated conditions in Table 2 . Following resuscitation, including intravenous broad spectrum antibiotics, a laparotomy was carried out via a transverse supra-umbilical incision. Perforations and necrotic bowel were resected. A primary anastomosis was carried out when this was considered technically feasible and the general condition of the baby permitted. Contraindications to a primary anastomosis were cardiovascular instability and extensive bowel necrosis when resection would leave the baby with a 'short gut'. A single layer technique was used for the anastomosis''; bowel ends were approximated and a single layer of interrupted extra-mucosal sutures was inserted without tension. Post-operatively, antibiotics were continued for seven days and total parenteral nutrition (TPN) was given for 10 days prior to the introduction of enteral feeds. disease is commonest in the terminal ileum and proximal colon.
Surgical technique
In-patient stay ranged from 3 to 185 days with a mean of 40 days. Full enteral feeds were established in all survivors. There were no anastomotic leaks. Four patients (22%) developed recurrent NEC and three (I 7%) developed strictures post-operatively which required resection and reanastomosis. One of the strictures was at the anastomotic site and two, both in infants with recurrent NEC, were distal to the anastomosis. One patient required reexploration for adhesion obstruction and one lost two digits 
RESULTS
Primary anastomosis
The majority of patients had perforations in addition to necrosis (Table 3) . The levels at which anastomoses were fashioned are shown in Table 4 . An ileo-colic anastomosis was the most frequently used, reflecting the fact that the 
Enterostomy
Eight babies underwent enterostomy formation. In three this was subsequent to bowel resection and in the remainder high jejunostomy was carried out as a primary procedure for extensive distal disease. The in-patient hospital stay ranged from 7 to 77 days with a mean of 35. Five of the eight patients (63%) died; causes of death included uncontrolled gram negative sepsis, TPN liver failure, cardio-vascular failure and high stoma losses with severe electrolyte disturbances in two patients. The three survivors had stormy post-operative courses and one required early closure of his stoma for high output. All three were eventually established on full enteral feeds. The list of from ischaemia due to an arterial line. Two patients developed liver dysfunction with prolonged jaundice which eventually resolved with the cessation of TPN.
Two of the 18 patients (11%) died. The first developed clinical and radiological evidence of recurrent NEC unresponsive to conservative treatment. At laparotomy an anastomotic stricture was confirmed and refashioned. Further deterioration led to a third laparotomy for recurrent NEC with multiple perforations. A high jejunostomy was established but she developed multi-system organ failure and died 79 days after her initial admission. The second death occurred in a 28 week gestation infant with a birth weight of 516 g who had an ileal resection' for necrosis and perforations. A jejuno-ileal anastomosis was fashioned. She became unstable and died from cardio-pulmonary failure on the third post-operative day. The anastomosis was intact at post-mortem. complications is given in Table 5 . The combined mortality for the two groups was 7 out of 26 (27%) infants.
DISCUSSION
Despite fears that the technique of primary anastomosis following bowel resection for NEC would result in a high incidence of anastomotic complications, a number of authors have reported its safe use10-12. However, objections to the technique of primary anastomosis after resection for NEC remain. In a retrospective review of 143 babies who had undergone bowel resection for NECI3, Cooper et al.
described 27 who had primary anastomoses. Fourteen of the infants died and three of the seven who underwent necropsy had anastomotic leaks. They concluded that primary anastomosis was no better than a resection and stoma and possibly prejudiced the outcome in neonates with limited disease who would be expected to survive an enterostomy.
It is often argued that low birth weight babies should be left with stomas until they have achieved an optimum weight for re-establishment of intestinal continuity. This argument is weakened by the substantial number of infants who require revision or closure of a stoma as a non-elective procedure. Rothstein et al. reporting on the clinical course of six of 24 neonates who had stomas fashioned for NEC, emphasized the difficulty of establishing feeds in the presence of small bowel stomas", They argued in favour of early ileostomy closure as this reversed chronic salt and water losses. The time to establish enteral feeds is crucial in this age group as there is evidence that delay may prejudice the maturation of the neonatal gastrointestinal tract!". The technique of primary resection and anastomosis has been shown to reduce the time taken to establish feeds and to halve in-patient hospital stayl2. The shorter hospital stay in the group of patients who underwent enterostomies is a reflection of the number of early post-operative deaths.
It is also held that resection carried out in the acute phase of the disease results in removal of more bowel than is absolutely essential since inflamed and ischaemic bowel may recover from NEC. Leaving necrotic bowel in the peritoneal cavity is not without morbidity; however, we are careful to excise only perforated or gangrenous bowel. An unacceptably high incidence of anastomotic complications is often cited as another contraindication to primary anastomosis. A review of the literature and our own experience do not support this assertion. In our series, we experienced no anastomotic leaks and just three post-operative strictures, only one of which was anastomotic. Post-enterostomy stricture rates may be as high as 32%5. Extremely ill babies may be transformed by the resection of ischaemic bowel with an anastomosis which allows the commencement of feeds after 10 days. The smaller babies in this series with enterostomies had a high morbidity and mortality. This represents, in part, our unit policy which reserved the procedure for babies with extensive ischaemic changes. The results and complications for babies who underwent primary anastomosis in this series compare favourably with the published results of other surgical techniques. Primary anastomosis following resection for NEe is an appropriate, safe and effective method of treating most infants.
